Coordinate regulation of collagen and alkaline phosphatase levels in chick embryo chondrocytes.
Chick embryo tibial chondrocytes release into their extracellular matrix several species of proteochondroitin sulfate and collagen as well as matrix vesicles that are rich in Ca2+ and alkaline phosphatase and that appear to play a role in the calcification of cartilage. To determine whether there was any parallel regulation of the production of these products, the rates of collagen synthesis by cultured chick embryo tibial chondrocytes were altered, and the resulting changes in proteochondroitin sulfate synthesis and alkaline phosphatase levels in the cells were measured. As the rate of collagen synthesis was increased by adding increasing amounts of ascorbic acid to the culture medium, there was a parallel increase in the level of alkaline phosphatase. Similarly, when the rate of collagen synthesis was inhibited by adding 3,4-dehydroproline to the culture medium, the levels of alkaline phosphatase fell. The alkaline phosphatase in the culture medium was associated with vesicles which appeared to be matrix vesicles. It was recovered quantitatively by filtration through membranes with a pore size of 0.1 mu and measured by solubilizing the alkaline phosphatase from the membrane with detergent and assaying with 4-methylumbelliferyl phosphate as the substrate. When the matrix vesicles from the culture medium were analyzed for collagen types, it was found that only Type X collagen was recovered in this fraction. The implications of the association of Type X collagen and the matrix vesicles, both of which are found primarily in growth plate cartilage in the zone of hypertrophied chondrocytes which is in the process of mineralization, are discussed.